Influence of zinc on copper binding in tissue proteins of steers.
Two experiments were conducted with steers fed diets containing 270 ppm copper either with or without 2050 ppm zinc. Liver biopsies were taken from steers biweekly for 10 wk for analysis. The steers were then killed; tissues were removed, homogenized, and centrifuged, and the pellets were extracted with mercaptoethanol (BME), and selected cytosols and extracts were subjected to gel filtration (Sephadex G-75). Copper and zinc were determined on the BME extracts, pellets after extraction, cytosols, and gel-filtration fractions. Copper accumulated at about the same rate in BME extract and in the extracted pellet, with the smallest amount in the cytosol. In contrast, over 70% of the zinc was present in the hepatic cytosols. Gel filtration of BME extracts revealed the greatest amount of copper in a low-mol-wt (MW) peak in addition to three minor peaks of copper. Within the hepatic cytosols, the greatest amount of copper accumulated in proteins of MW greater than 75,000, the next greatest amount in 30,000-MW proteins, and the least amount with metallothionein (MT) of steers fed the diet with only copper added. In contrast, the greatest amount of copper was present with MT in hepatic cytosols of the steer fed a diet that included copper plus zinc. Hence the zinc status of steers influences the deposition of copper in the cytosolic proteins (as demonstrated by liver, kidney, and pancreas), but not in the intracellular fractions.